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H. Sasaki1 and T. Yagihara1Departments of 1Cardiovascular Surgery, and 2Pathology, National Cardiovascular Center,
Suita, Osaka, JapanAneurysmal dilatation can occur infrequently at the proximal site of an arteriovenous fistula probably because of abnormal
wall stresses. However, there might be other intrinsic factors that contribute to aneurysmal formation besides the fistula,
because only a very small number of patients with fistulae develop such an aneurysm. We describe herein the
histopathological characteristics of a brachial artery aneurysm in a 57-year-old male patient on cholesterol apheresis through
a radio-cephalic fistula, and the relationship of the aneurysm with the underlying disease is discussed.Keywords: Brachial aneurysm; Arteriovenous fistula; Cholesterol apheresis; Fibromuscular dysplasia.Introduction
We describe herein the case of a patient with severe
hypercholesterolemia who developed a true aneurysm
of the brachial artery several years after creation of an
arteriovenous fistula. The precise pathological find-
ings of the aneurysm are described with a review of
the literature.Report
A 57-year-old man with severe hypercholesterolemia
was scheduled to undergo surgical treatment of a
true aneurysm of the left brachial artery. Thirteen
years previously, he had undergone coronary artery
bypass grafting concomitantly with the creation of a
radio-cephalic bypass for apheresis of low-density
lipoprotein (LDL). His family history was remarkable
for a strong accumulation of severe hypercholester-
olemia cases; his father, younger brother and son
were also affected. He had been included ining author. Hitoshi Matsuda, MD, 5-7-1 Fujishiro-dai,
565-8565, Japan.
: hitmat@hsp.ncvc.go.jp
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apheresis every 2 weeks by means of a puncture of
the cephalic vein in his left forearm. However, the
fistula had been ligated 3 years previously as the
vein around the radio-cephalic fistula became
severely dilated. At that time, he was noticed to
have a brachial aneurysm of 15 mm in diameter. A
careful review of his medical records revealed
neither previous angiographic procedures through
his left antecubital fossa nor any history of local
trauma. Although the patient was asymptomatic,
operation was indicated because of progressive
enlargement of the aneurysm.
Operation was performed under brachial plexus
blockade with local anesthesia. An S-shaped skin
incision was made on the left antecubital fossa and
a fusiform aneurysm of the brachial artery (24!
22 mm) was exposed (Fig. 1). After extensive
mobilization of the brachial artery and subsequent
resection of the aneurysm, the brachial artery was
reconstructed by direct end-to-end anastomosis.
Postoperative three-dimensional CT-scans demon-
strated a patent anastomotic site with no evidence
of stenosis.EJVES Extra 10, 117–119 (2005)
doi:10.1016/j.ejvsextra.2005.08.004, available online at http://www.sciencedirect.com onD license. 
Fig. 1. Intraoperative photomacrograph shows a fusiform
aneurysm of the left brachial artery (24!22 mm).
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and no thrombus was observed inside. Histopatholo-
gical examination revealed intimal thickening due to
an increase of the fibrocellular component with rich
extracellular matrices. No atheromatous change was
seen. The media of the aneurysmal wall showed
mucoid degeneration. The aneurysmal change was
suspected to be due to fibromuscular dysplasia not to
atherosclerosis (Fig. 2).Discussion
True aneurysm of the brachial artery is a rare clinical
entity and most of them are post-traumatic, infectious
or iatrogenic. Schunn et al. described that of 581
brachial artery reconstructions, there was only one
case with a true aneurysm of degenerative origin
(1/581; 0.17%).1 It is also known that aneurysmal
dilatation rarely can occur at the proximal site of a
longstanding arteriovenous fistula because of abnor-
mal wall stresses which continued even after theFig. 2. Microscopic picture of an aneurysmal wall reveals inti
rather thin and mucoid degeneration is observed in this lay
observed in the media (Masson’s trichrome, !4).
EJVES Extra Vol 10, 11 2005ligation of the fistula probably as a result of the
geometry of the aneurysm.1–3
Although there are some reports regarding the
brachial aneurysm associated with an arteriovenous
fistula, little is described about the histopathological
findings of aneurysmal wall. The histology in the
present case revealed intimal thickening due to an
increase of the fibrocellular component and rich
extracellular matrices, and mucoid degeneration of
the media without the evidence of fragmentation of the
elastic lamina. These findings are similar to those of
fibromuscular dysplasia, and may suggest it as an
aetiology of aneurysmal change.
One of questions about arterial aneurysms associ-
ated with an arteriovenous fistula is why only a very
small number of patients with the fistula develop such
aneurysms. This rarity may indicate the presence of
other intrinsic factors in the affected population. The
case we have described is extraordinary in the respect
that an arteriovenous fistula had been utilized for LDL
apheresis. It is well recognized that oxidized LDL is a
major cause of injury to vascular endothelium and
smooth muscle in the media, and LDL may be an
initiating factor for the inflammatory response that
induces matrix degeneration of the arterial wall.4
Furthermore, many reports showed a relationship
between serum cholesterol and arterial aneurysmal
formation.5 Although the occurrence of hypercholes-
terolemia and the aneurysm in the same patient seems
to be just a coincidence without causal relationship,
severe hypercholesterolemia may conceivably accel-
erate the progression of aneurysmal formation in this
particular patient.
In conclusion, this is the first report of a brachial
aneurysm associated with an arteriovenous fistula for
cholesterol apheresis. This report highlights the
potential risk for aneurysmal formation of the brachial
artery in patients on the apheresis through an
arteriovenous fistula.mal thickening with fibrocellular component. The media is
er (Elastic Van Gieson, !4). A rich extracellular matrix is
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